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DETAILED ACTION 



Introduction 

1 . This communication is in response to the Applicant's Response mailed on 
September 29, 2005. Claim 1 was amended. Claims 1-3. 5-6. 10-12. 14-15 and 17-18 
of the applicatioh are pending. This office action is made non-final. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 

3. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 



Application/Control Number: 09/888, 189 Page 3 

Art Unit: 2123 

4. Claims 1-3, 5-6, 10-12, 14-15 and 17-18 are rejected under 35 U.S.C. i03(a) as being 
unpatentable over Mizuno et al. (U.S. Patent 6,370,494) in view of Hellestrand et al. (U.S. 
Patent 6,230,114). 

4. 1 Mizuno et al. teaches Simulator ... for execution on computer realizing the simulator... 
Specifically, as per Claim 10, Mizuno et al. teaches a simulation system for simulating the 
performance of an external system (Fig. 1;CL1, L9-12); the simulation system comprising: 

a module for performing simulation in a first simulation mode for at least a first portion 
of code that models at least a portion of the external system (Fig. 1, Item 11; Fig. 3; CLl, L38- 
62; CL2, L9-14; CL4, LI 9-27); and 

. a module for performing simulation in a second simulation mode for at least a second 
portion of code that models at least a portion of the external system (Fig 1, Item 12; Fig 3; CLl, 
L38-62; CL2, L9-14; CL4, L19-27). 

Mizuno et al. does not expressly teach first simulation mode having a first accuracy 
level. Hellestrand ef al. teaches first simulation mode having a first accuracy level (CL4, L26- 
34; CL35, LI 8-26; CL35, L27-34), because the speed of execution depends on the accuracy level 
of the model (CL36, L13-18); and when faster execution time is required a simpler model will be 
used such as simulating the processor operation without pipeline effects (CL35, LI 8-20) and 
calculating timing using time delays determined during the analysis of the user program (CL35, 
L3 1-34). It would have been obvious to one of ordinary skill in the art at the time of Applicant's 
invention to modify the system of Mizuno et al. with the system of Hellestrand et al. that 
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included first simulation mode having a first accuracy level. The artisan would have been 
motivated because the speed of execution would depend on the accuracy level of the model; and 
when faster execution time was required a simpler model would be used such as simulating the 
processor operation without pipeline effects) and calculating timing using time delays 
determined durihg the analysis of the user program. 

Mizuno et al. does not expressly teach second simulation mode having a second 
accuracy level different from the first accuracy level. Hellestrand et al. teaches second 
simulation mode having a second accuracy level different fi-om the first accuracy level (CL4, 
L26-34; CL35, L27-45; CL35, L63 to CL36, L12; CL36, L19-29), because the speed of 
execution depends on the accuracy level of the model (CL36, LI 3- 18); and when higher timing 
accuracy is required an accurate timing model will be used (CL36, L22-25; CL35, L35-40). It 
would have been obvious to one of ordinary skill in the art at the time of Applicant's invention to 
modify the system of Mizuno et al. with the system of Hellestrand et al. that included second 
simulation mode having a second accuracy level different fi'om the first accuracy level. The 
artisan would have been motivated because the speed of execution would depend on the accuracy 
level of the model; and when higher timing accuracy is required an accurate timing model would 
be used. 

4.2 As per Claim 11, Mizuno et al. and Hellestrand et al. teach the system of claim 10. 
Mizuno et al. teaches the first simulation mode comprises a fimctional simulation mode in 
which behavior of the external system represented by the first portion of code is simulated 
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without regard to execution time to thereby obtain information about functionaUty of the first 
portion of the simulated external system (CLl, L9-12; CLl, L24-28). 

Mizuno et al. does not expressly teach that the second simulation mode comprises a 
performance simulation mode in which behavior of the external system represented by the 
second portion of code is simulated with regard to execution time to thereby obtain information 
about the performance of the second portion of the simulated external system. Hellestrand et al. 
teaches that the second simulation mode comprises a performance simulation mode in which 
behavior of the extemal system represented by the second portion of code is simulated with 
regard to execution time to thereby obtain information about the performance of the second 
portion of the simulated extemal system (Abstract, L4-9; CL4, L63 to CL5, L3; CL5, L21-37; 
CL35, L27-45; CL35, L63 to CL36, L12; CL36, L19-29), because that allows determining 
instruction timing and pipeline effects on the program execution timing (CL5, L2-3; CL5, L32- 
33). It would have been obvious to one of ordinary skill in the art at the time of Applicant's 
invention to modify the system of Mizuno et al. with the system of Hellestrand et al. that 
included the second simulation mode comprising a performance simulation mode in which 
behavior of the extemal system represented by the second portion of code was simulated with 
regard to execution time to thereby obtain information about the performance of the second 
portion of the simulated extemal system. The artisan would have been motivated because that 
would allow determining instruction timing and pipeline effects on the program execution 
timing. 
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4.3 As per Claim 12, Mizuno et al. and Hellestrand et aL teach the system of claim 10. 
Mizuno et al. teaches that the different modes are invoked within a single simulation program 
execution run (Fig. 2; Fig. 12; CL2, L35-38; CL3, L35-44; C14, L19-27). 

4.4 As per Claim 14, Mizuno et al. and Hellestrand et al. teach the system of claim 11. 
Mizuno et al. does not expressly teach a module for facilitating adjustment of the second 
accuracy of the second performance simulation mode. Hellestrand et al. teaches a module for 
facilitating adjustment of the second accuracy of the second performance simulation mode 
(CL35, L27-45; CL35, L63 to CL36, L12; CL36, L19-29), because the speed of execution 
depends on the accuracy level of the model (CL36, LI 3- 18); and when higher timing accuracy is 
required an accurate timing model will be used (CL36, L22-25; CL35, L35-40). It would have 
been obvious to one of ordinary skill in the art at the time of Applicant's invention to modify the 
system of Mizuno et al. with the system of Hellestrand et al. that included a module for 
facilitating adjustment of the second accuracy of the second performance simulation mode. The 
artisan would have been motivated because the speed of execution would depend on the accuracy 
level of the model; and when higher timing accuracy is required an accurate timing model would 
be used. 

4.5 As per Claim 15, Mizuno et al. and Hellestrand et al. teach the system of claim 11. 
Mizuno et al. does not expressly teach that the second portion of code includes two portions of 
code and the system further comprises a module for facilitating the adjustment of the second 
accuracy of the performance simulation mode for the two portions of code independently of each 
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other. Hellestrand et al. teaches that the second portion of code includes two portions of code 
and the system further comprises a module for facilitating the adjustment of the second accuracy 
of the performance simulation mode for the two portions of code independently of each other 
(CL4, L26-34; CL35, L18-26; CL35, L27-45; CL35, L63 to CL36, L12; CL36, L19-29), because 
the speed of execution depends on the accuracy level of the model (CL36, L13-18); and when 
higher timing accuracy is required an accurate timing model will be used (CL36, L22-25; CL35, 
L35-40). It would have been obvious to one of ordinary skill in the art at the time of Applicant's 
invention to modify the system of Mizuno et al. with the system of Hellestrand et al. that 
included the second portion of code including two portions of code and the system further 
comprising a module for facilitating the adjustment of the second accuracy of the performance 
simulation mode for the two portions of codp independently of each other. The artisan would 
have been motivated because the speed of execution would depend on the accuracy level of the 
model; and when higher timing accuracy is required an accurate timing model would be used. 

4.6 As per Claim 18, Mizuno et al. and Hellestrand et al. teach the system of claim 10. 
Mizuno et al. teaches that all of the system to be simulated is modeled using computer code 
(Fig. 1, Item 1; Fig. 2; CL3, L36 to CL4, L31); 

the module for performing simulation in a first simulation mode performs a functional 
simulation on all of the external system (Fig. 1, Item 11; Fig. 2, Items sll and S21; CL4, Ll-7); 

the module for performing simulation in a second simulation mode performs simulation 
of at least a part of the external system (Fig. 1, Item 12; Fig. 2, Item 22; CL2, L52-55); and 



Application/Control Number: 09/888, 1 89 Page 8 

Art Unit: 2123 

the modules for performing the first simulation mode and the second simulation mode are 
invoked during a single simulation program execution run (Fig. 2; Fig. 12; CL2, L35-38; CL3, 
L35-44; C14, LI 9-27). 

4.7 As per Claim 1, Mizuno et al. teaches a method of simulating a system (Fig. 1;CL1, L9- 
12); the method comprising: 

modeling the system to be simulated using computer code to produce a system model 
comprising at least a first portion and a second portion (CL2, L9-14; CL2, L35-38; CL23, L61 to 
CL3, L4; CL3, LlO-15); 

in a simulator, performing simulation in a first simulation mode for at least a first portion 
of code comprising the first portion of the system model (Fig. 1, Item 11; Fig. 3; CLl, L38-62; 
CL2, L9-14; CL4, L19-27); and 

in the same simulator performing simulation in a second simulation mode for at least a 
second portion of code comprising the second portion of the system model (Fig 1, Item 12; Fig 3; 
CLl, L38-62; CL2, L9-14; CL4, L19-27). 

Mizuno et al. does not expressly teach first simulation mode having a first accuracy 
level. Hellestrand et al. teaches first simulation mode having a first accuracy level (CL4, L26- 
34; CL35, LI 8-26; CL35, L27-34), because the speed of execution depends on the accuracy level 
of the model (CL36, L13-18); and when faster execution time is required a simpler model will be 
used such as simulating the processor operation without pipeline effects (CL35, LI 8-20) and 
calculating timing using time delays determined during the analysis of the user program (CL35, 
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L31-34). It would have been obvious to one of ordinary skill in the art at the time of Applicant's 
invention to modify the system of Mizuno et al. with the system of Hellestrand et al. that 
included first simulation mode having a first accuracy level. The artisan would have been 
motivated because the speed of execution would depend on the accuracy level of the model; and 
when faster execution time was required a simpler model would be used such as simulating the 
processor operation without pipeline effects) and calculating timing using time delays 
determined during the analysis of the user program. 

Mizuno et al. does not expressly teach second simulation mode having a second 
accuracy level different from the first accuracy level. Hellestrand et al. teaches second 
simulation mode having a second accuracy level different fi'om the first accuracy level (CL4, 
L26-34; CL35, L27-45; CL35, L63 to CL36, L12; CL36, L19-29), because the speed of 
execution depends on the accuracy level of the model (CL36, L13-18); and when higher timing 
accuracy is required an accurate timing model will be used (CL36, L22-25; CL355 L35-40). It 
would have been obvious to one of ordinary skill in the art at the time of Applicant's invention to 
modify the system of Mizuno et al. with the system of Hellestrand et al. that included second 
simulation mode having a second accuracy level different fi"om the first accuracy level. The 
artisan would have been motivated because the speed of execution would depend on the accuracy 
level of the model; and when higher timing accuracy is required an accurate timing model would 
be used. 

4.8 As per Claims 2, 3, 5, 6 and 17, these are method claims reciting the same limitations as 
Claims 11, 12, 14, 15 and 18. Therefore, Claims 2, 3, 5, 6 and 17 are rejected based on the same 
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reasoning as Claims 1 1, 12, 14, 15 and 18, supra, as taught throughout by Mizuno et al. and 
Hellestrand et al. 

Response to Arguments 

5. As per the AppUcant's argument that "Mizurio et al. do not show a first accuracy level 
and a second accuracy level when they run a simulation; Hellestrand et al. show using a 
hardware simulator; "thus where a greater timing accuracy is required or desired than provided 
by running the user program completely on the host computer system, those aspects of the target 
processor's execution where greater accuracy is required may be modeled in hardware; such 
hardware is then included in the digital circuitry simulated by the hardware simulator; 
Hellestrand et al. however, do not show simulation occurs at a second accuracy level different 
from the first accuracy level for at least a second portion of code comprising the second portion 
of the system model", the Examiner respectfully disagrees. 

Hellestrand teaches that when modeling one or more aspects of the target processor's 
execution in hardware using the hardware simulator, a user may select the level of modeling 
accuracy (CL35, L27-30). The Examiner takes the position that the hardware simulator is a 
software model of the hardware typically written in the HDL. This is the full software 
approach. Hellestrand states that as an alternative, where greater accuracy is required than 
provided by running the user program completely on the host computer system, those aspects of 
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the target processor's execution where greater accuracy is required may be modeled in 
hardware. This is the partial hardware approach. 

Hellestrand et al. teaches in a simulator, performing simulation in a first simulation 
mode having a first accuracy level for at least a first portion of code comprising the first portion 
of the system model (CL4, L26-34; CL35, LI 8-26; CL35, L27-34), because the speed of 
execution depends on the accuracy level of the model (CL36, L13-18); and when faster 
execution time is required a simpler model will be used such as simulating the processor 
operation without pipeline effects (CL35, LI 8-20) and calculating timing using time delays 
determined during the analysis of the user program (CL35, L31-34). Hellestrand et al. teaches 
in the same simulator performing simulation in a second simulation mode having a second 
accuracy level different from the first accuracy leveLfor at least a second portion of code 
comprising the second portion of the system model (CL4, L26-34; CL35, L27-45; CL35, L63 to 
CL36, L12; CL36, L19-29), because the speed of execution depends on the accuracy level of the 
model (CL36, LI 3-1 8); and when higher timing accuracy is required an accurate timing model 
will be used (CL36, L22-25; CL35, L35-40). 

Hellestrand provides for different levels of accuracy within the full software approach to 
simulation. In addition, when higher accuracy is required, he provides for partial hardware 
implementation of the simulator. 



Conclusion 
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6. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Dr. Kandasamy Thangavelu whose telephone number is 
571-272-3717. The examiner can normally be reached on Monday through Friday from 
8:00 AM to 5:30 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Leo Picard, can be reached on 571-272-3749. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to TC 2100 Group receptionist: 571-272-2100. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




K. Thangavelu 
Art Unit 2123 
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